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The Arizona Department of Environmental Quality 1998 Annual Report and its five appendices
comprise the agency submittal to the Arizona State Legislature and the Governor’s Office. The
volume entitled /998 Annual Report is designed to serve the needs of our diverse customers by
presenting an overview of the department’s 1998 fiscal year activities. A list of all of the 1998
annual report documents is shown below. Statutory references for mandated reports are shown in
parentheses where appropriate.

1998 Annual Report (A.R.5.§ 49-104.A.6)
Air Quality Report (A.R.S.§ 49-424.10), Appendix [
Recycling Report (A.R.S.§ 49-832.C), Waste Programs Division, Appendix II

Waste Programs Report, Appendix [I]
Underground Storage Tank Assurance Fund Report (A.R.S.§ 49-1051.D)
Waste Tire Report (A.R.S.§ 44-1306.B)
WQARF Report (A.R.S.§ 49-282.G)
Pollution Prevention Report (A.R.S.§ 49-966}
Hazardous Waste Inspections and Enforcement Report (A.R.S.§ 49-105)

Groundwater Quality Report (A.R.S.§ 49-225.D), Water Quality Division, Appendix [V

Water Quality Report, Appendix V
Safe Drinking Water Report (A.R.S.§ 49-105)
Water Quality Enforcement Report (A.R.S.§ 49-105)
Aquifer Protection Permit Fee Schedule (A.R.S.§ 49-241.E)
Aquifer Protection Permit Priority List (A.R.5.§ 49-241.D)
Aquifer Protection Application Status (A.R.S.§ 49-241.E)
1997 Pesticide Annual Report (A.R.S.§ 49-303.B)

You may obtain a free copy of the 1998 Annual Report by picking it up from ADEQ’s
Information Desk at 3033 North Central Avenue, Phoenix, Arizona. You may also call (602)
207-2202 or in Arizona, 1-800-234-5677, extension 2202, to request a copy. If you are
interested in purchasing one or more of the appendices, please call the number above for pricing
information and ordering assistance.



Air Quality Report (A.R.S.§ 49-424.10), Appendix I

The ADEQ Air Quality Monitoring Program tracks the quality of ambient air through a statewide
network of monitoring sites. Using data collected at the monitoring sites, air quality control
measures are developed and implemented to bring nonattainment areas into compliance with
federal and state air quality standards.

This report contains information regarding the health and welfare effects of air pollutants. It also
summarizes air quality standards, describes Arizona’s air quality monitoring network, and
provides 1997 air quality data summaries and air quality trends.

According to the report, carbon monoxide air quality in the Phoenix metropolitan area improved
substantially since 1987. As a result, compliance with federal and state standards was achieved in
the last three years. Ozone air quality in the Phoenix metropolitan area also improved, but only in
the past two years, 1996 and 1997. PM,, air quality improvements in the rural and industrial
areas of Arizona continued. Consequently, attainment of air quality standards was demonstrated
in Ajo, Bullhead City, Douglas, Nogales, Paul Spur, Payson, Rillito, and Yuma. However, PM,,
standard exceedances persist in Maricopa and Pinal counties.

Sulfur dioxide air quality in three copper smelters towns, Hayden, Miami, and San Manuel
continued to be excellent since 1990 when compliance with air quality standards was achieved.



ARIZONA

DEPARTMENT OF

ENVIRONMENTAL

QUALITY

1997 Air Quality Data for Arizona







ACKNOWLEDGMENTS

The Arizona Department of Environmental Quality extends sincere appreciation to the sampler operators
named below for their services, which included operating particulate samplers and mailing the samples
collected at the state's monitoring sites.

A0 s Charles Conner
Bullhead CIty ..o o vt it Jack Catt
Clartkdale . .ot e Harlin Lusher
DOUEIAS + o vt ettt e et e e e John Cryar
Flagstaff ... ... .o Jack Chastain & Mark Forest
FOrt MORAVE .« o o o v e e e et e et e e et e e Jack Catt
|3 2 (= N R Ray Morales
Montezuma Castle National Monument . ............. ... ...... U. S. National Park Service Staff
D e ST N R Marvin Wooten
LSO .« o ot e e e e e e e e e Perry Curly
NOZAIES .ottt et Ricardo Maldonado & Ben Stapleton
Organ Pipe Cactus National Monument . ......... .o Ami Pate
Paul SPUL . .ttt t ettt e John Cryar

PaYSOM L\ o\ttt ettt e e e Alice Turner

PLESCOME o v vt e e et et e e e Vince Gianfrancesco
123 e U I Carl Gremmler
QA Ord .ot e e e e Charlie Weaver & Sterling Smith
A0 o v o oottt e e e e Memi Heeder
SHOW LOW oot e Denis Harger & Maria Dugger
FUIMEA - o e e e e e e e Leah Hamilton



ACKNOWLEDGMENTS

The Arizona Department of Environmental Quality expresses its appreciation for the assistance of the
following companies and agencies and their staff who provided air quality data for this report:

Applied Environmental Consultants for ............oovvieirraeeees Herbert Verville
Arizona Portland Cement Company

Arizona Public Service COMPANY .. ..ottt Kim Belknap
ASARCO, INCOrporated . .« .. vvvr oot e i Neil A. Gambell
BIHP COPPET, INC. + v o v e teee et e e e ae s et Jerry C. May
Cyprus Miami Mining Corporation . ..........oiuvvi e e Wayne Leipold
Maricopa County Environmental Services Department . .........oonvernvneeeres Steven Peplau
National Park SErvice ... .cvre e Jim Sisler & David Joseph
Phoenix Cement COMPANY  « .« . vvuvvrnnnnenere oo m e Floyd Fusselman
Pima County Department of Environmental Quality . ......c.oovvvereeeeens David Esposito
Pinal County Air Quality Control District ..........ocovnennons e Donald Gabrielson
PLAXAIT, TNC. . v oottt e v ettt e s e e Thomas C. Ahlers
Salt RIVEI PIOJECE . oo ottt e et e e et Kevin Wanttaja
Southern California Edison COMPANY ... ..ovtvroen oo Stan Marsh
Tucson Electric Power COMPANY . .« .o v e e a e Cosimo DeMasi

ii



TABLE OF CONTENTS

L AIR QUALITY STANDARDS ... ciiciiiiiiaieiiiianraa e nnanens 1
IL. AIR QUALITY MONITORING NETWORKS .....ooiiiiniiiiiirianinaaannenss 4
A. Monitoring NEtWoTKS . . . ..ot 4
B. Data Reporting/Quality ASSUIAICE . ... cvvv it 5
C. Special Monitoring Studies . ... ... 5
HI. AIRQUALITY DATAFOR 1997 .ottt aciateaanens 14
IV.  ATRQUALITYTRENDS ... it tiiiiiintatseiiiitnnannnnersiaannestsasnaannas: 40
A. Carbon MOnOXIAE . . v\ oottt e e et e 40
B. Lead . o o e e 40
C. Nitrogen Dioxide . ... oot 40
D. O ZOME o v e et e e e e e e e e 40
E. 531 O R R R 40
F. QU DIOKIE .« vttt e e e e 41
TABLES
Table 1 Ambient Air Quality Standards .. ... ... 3
Table 2 1997 Counties and Towns Monitored . .... ..o 16
Table 3 1997 Carbon Monoxide Data (in pprn) ... ..o 20
Table 4 1997 Lead Data (in u@/m®) ... oo 22
Table 5 1997 Nitrogen Dioxide Data (in ug/mr’) . ... oo 24
Table 6 1997 Ozone Data (I PPM) .« oottt 26
Table 7 1997 PM, Data (in mg/m®) . ..o 29
Table 8 1997 PM, s Data (in ug/m®) ... .. ovii i 35
Table 9 1997 Sulfur Dioxide Data (in pg/m?) ..o 38
Table 10 PM,, Concentrations In Phoenix And Tucson Urban Areas ...................... 47
Table 11 PM,, Concentrations In Various Cities ........ ..o 48

iii



Figure 1
Figure 2
Figure 3
Figure 4
Figure 5
Figure 6

Figure 7

Figure 8

Figure 9

FIGURES

Maricopa County Monitoring Network .............oooviiene 8
Pima County Monitoring Network . ........ ... 10
State and Industrial Monitoring Networks .. ...... . ... ot 12
Carbon Monoxide Concentrations in Phoenix and Tucson ............... 42
Carbon Monoxide Exceedances in Phoenix and Tucson ....... e 43
Lead Concentrations in Phoenix and Tueson ....... ... ... covvnnn e 44
Ozone Concentrations in Phoenix, Tucsonand Yuma .................... 45
Ozone Exceedances in Phoenix ... .o 46

Sulfur Dioxide Exceedances in Hayden, Miami
and San ManuUel . .. ..o e 49

iv



I. AIR QUALITY STANDARDS

EPA has set National Ambient Air Quality Standards (NAAQS) for seven pollutants, which are
summarized in Table 1. For each pollutant EPA has adopted primary standards to protect public health
and secondary standards to protect public welfare. States are required to adopt standards which are at
least as stringent as NAAQS. In Arizona, ambient air quality standards are identical to the federal
NAAQS. These seven pollutants are referred to as criteria pollutants because criteria documents are
prepared which summarize effects on public health and welfare.

A brief summary of the health and welfare effects which have been considered prior to setting ambient
air quality standards is given below. It should be noted that PM,  and PM,, are defined as particles
equal to or less than 2.5 and 10 microns in diameter, respectively.

Pollutant

Carbon monoxide

Lead

Nitrogen dioxide

QOzone

Impairs the ability of blood to carry oxygen in the body. Cardiovascular system is
primarily affected, causing angina pain in persons suffering from cardiac disease
and leg pain in persons suffering form cardiac arterial disease. Affects other
mammals in a similar manner.

Damages the cardiovascular, renal, and nervous systems resulting in anemia, brain
damage, and kidney disease. Preschool-age children are particularly susceptible
to brain damage effects. Similar effects observed in other mammals. Other
adverse effects on animals, microorganisms, and plants.

Impairs the respiratory system, causing a high incidence of acute respiratory
diseases. Preschool-age children are especially at risk. Damages certain plants
and materials. Degrades visibility due to its brownish color and its conversion {o
nitrate particles. Nitrate particles are also a major component of acid deposition.

Damages the respiratory system, reducing breathing capacity and causing chest
pain, headache, nasal congestion and sore throat. Individuals with chronic
respiratory diseases are especially susceptible to ozone. Injures certain plants,
trees, and materials.

(Causes irritation and damage to the respiratory systems, resulting in difficult
breathing, inducement of bronchitis, and aggravation of existing respiratory
discases. Also, certain polycyclic aromatic hydrocarbons in PM, s/PM,, are
carcinogenic. Individuals with respiratory and cardiovascular diseases, children,
and elderly persons are at greatest risk. Secondary effects include soiling,
damaging materials and impairment of visibility. Sulfates and nitrates in

PM, /PM,, are responsible for acid deposition which damages materials, plants,
and trees and acidifies surface waters, thereby harming aquatic life.



Sulfur dioxide Aggravates asthma, resulting in wheezing, shortness of breath, and coughing.
Healthy persons exhibit the same responses at higher exposures. Asthmatics and
atopic individuals are the most sensitive groups, followed by those suffering from
bronchitis, emphysema, bronchiectasis, cardiovascular disease, and the elderly,
and children. Damages certain plants and materials. Causes visibility impairment
and acid deposition due to its conversion to sulfate particles.

The Clean Air Act requires EPA to periodically review the NAAQS and adopt revisions when new
information indicates that changes are required. As a result, EPA revised the ozone standard in July
1997 from a 1-hour standard of 0.12 ppm to an 8-hour standard of 0.08 ppm, based on information
indicating that the chronic effects of ozone correlate better with 8-hour exposures than with 1-hour
exposures. EPA also changed the procedure for determining compliance with the standards. The new
procedure requires determining the fourth highest 8-hour concentration for each year for three
consecutive years. These three values are then averaged to determine the average fourth highest value
for the 3-year period. This value must be 0.084 ppm or less to indicate compliance (values are rounded
to the nearest 0.01 ppm).

In regard to PM,,, EPA made one minor change to the standards by medifying the procedure for
determining compliance with the 24-hour standard. The new procedure requires determining the 99th
percentile value for each year for three consecutive years. These three values are then averaged to
determine the average 99th percentile for the 3-year period. This value must be 154 ug/m’ or less to
indicate compliance (values are rounded to the nearest 10 ug/m®). For PM, ; EPA set standards of 65
ug/m® for a 24-hour averaging time and 15 ug/m’ for an annual period. Compliance is determined in a
similar manner as for the PM,, standards. The only exception is the use of the 98th percentile to
determine compliance with the 24-hour PM, ; standard.



Table 1
Summary of Ambient Air Quality Standards
State and Federal Standards

Carbon Monoxide 1-hr 35 ppm
8-hr 9 ppm
Nitrogen Dioxide Annual 100 ug/m3 100 ug/m’
Ozone? I-hr 0.12 ppm 0.12 ppm
8-hr 0.08 ppm 0.12 ppm
PM, * 24-hr 65 ug/m’ ‘ 65 ug/m’
Annual 15 ug/m’ 15 ug/m’
PM,, 24-hr 150 ug/m? 150 ug/m’
Annual 50 ug/m’ 50 ug/m?
Suifur Dioxide 3-hr --- 1300 ug/m® state
- 0.5 ppm federal
24-hr 365 ug/m’ state -
0.14 ppm federal ---
Annual 80 ug/m’ state ---
0.03 ppm federal -
Lead Calendar Qtr. 1.5 ug/ny® 1.5 ug/m?

Summary of Emergency Episode Levels
State and Federal

Carbon 1-hr --- - e 125 ppm
Monoxide 4-hr - - --- 75 ppm
8-hr 15 ppm 30 ppm 40 ppm 30 ppm
Nitrogen 1-hr 0.60 ppm 1.20 ppm 1.60 ppm 2.00 ppm
Dioxide 24-hr 0.15 ppm 0.30 ppm 0.40 ppm 0.50 ppm
Ozone 1-hr 0.20 ppm 0.40 ppm 0.50 ppm 0.60 ppm
PM,, 24-hr 350 ug/m’ 420 ug/m* 500 ug/m’ 600 ug/m’
Sulfur 24-hr 0.30 ppm 0.60 ppm 0.80 ppm 1.00 ppm
Dioxide '
a, In July 1997 the standard was revised from 0.12 ppm for a 1-hour average to 0.08 ppm for an 8-hr average.
b. In July 1997 the EPA adopted standards for PM, ;.



M. AIR QUALITY MONITORING NETWORKS

A. MONITORING NETWORKS

In Arizona, ambient air monitoring for criteria pollutants is conducted by a number of
governmental agencies, and regulated industries. Criteria pollutants are those pollutants for
which federal and state air quality standards have been adopted. They include carbon monoxide,
lead, nitrogen dioxide, ozone, PM,q, PM, 5, and sulfur dioxide. Federal and state air quality
standards for these pollutants are listed in Table 1. A list of the monitoring network operators
and the areas monitored is given below.

Agency or Industry Area Monitored
Arizona Portland Cement CO. «...covereervrn. e Rillito
Arizona Public Service Co. «.vovviinriiniiartsnt it ariianisanee Joseph City
ASARCO, INC. tiivnittiriiineanrennatnanosararae s setaroraanonanasnenes Hayden
BHP Copper, InCe. oo ovviriineeriiirreaiiatrarearcstarrnnaaacneaens San Manuel
Cyprus Miami Mining Corp. .....oovuiariennaniniiiniinimaananserecnees Miami
Maricopa County Environmental Services Dept. ............o0nvne Phoenix Urban Area
National Park Service .....coivvrieiiiairranienans National Monuments and Parks
Pima County Dept. of Environmental Quality .............covene. Tucson Urban Area
Pinal County Air Quality Control District ....cvevverinrrerrenneaonones Pinal County
Praxair, IHC. . vuuuvereoniveroaneaeasoerssnassesrarosasssercauarorenens Kingman
Salt River Project e iieiaieieiiiiesseaesees.. Pageand St Johns
Southern California Edison Co. ..........covvves Bullhead City, AZ and Laughlin, NV
Tucson Electric Power Co. ....iviiiiirieitiiiesraanennnes Tucson and Springerville

Maps indicating the locations of the Phoenix, Tucson and statewide monitoring stations are provided in
Figures 1, 2, and 3. The Maricopa, Pima, and Pinal Counties networks are operated primarily to monitor
urban-related air pollution. In contrast, the industrial networks are operated to monitor emissions from
certain industrial facilities. State monitors are employed for a variety of purposes, including urban,
industrial, rural and background surveillance.



B. DATA REPORTING/QUALITY ASSURANCE

Ambient air quality data collected in 1997 by the various networks above are summarized in Section
11 of this report. In addition, Maricopa and Pima counties and some companies publish annual
reports which include summaries of their data. '

Raw data files are maintained by each of the network operators. In addition, the EPA stores raw data
submitted quarterly by Maricopa and Pima counties and the state. EPA analyzes these data to
evaluate progress in attaining and maintaining NAAQS and reporting trends in air quality to the
president and Congress.

Maricopa and Pima counties report pollutant concentrations in the Phoenix and Tucson urban areas
each day to the public via television, radio, newspapers and telephone. The data are reported in
pollutant standard index (PSI) units, that is, units of concentrations relative to the standards. These
reports include the descriptor words "good," "moderate,” "unhealthy," "very unhealthy," or
"hazardous," depending on pollutant levels.

Industrial operators submit either monthly or quarterly data reports to the state, depending on the
type of facility. In addition, they are required to report any exceedance of an air quality standard by
the next working day. The report includes an explanation of the causes of the exceedance and
corrective actions to be taken, if possible, to prevent future occurrences.

To ensure that valid data are obtained, each network operator conducts a quality assurance program
in accordance with state and federal requirements.

C. SPECIAL MONITORING STUDIES

In addition to monitoring criteria pollutants at fixed sites, the state conducts special monitoring
studies. These studies address several issues including:

L Visibility in urban areas.

] Visibility in Class I (pristine) areas.

] Hazardous Air Pollutants (LHAPS),

® Border-area air quality, and

® Volatile organic compounds (ozone nonattainment plans).
Visibility is monitored in the urban areas of Phoenix and Tucson to assess spatial and temporal
variations and to evaluate sources of visibility reduction. This study is a follow-up to the research

performed by DRI (Desert Research Institute) in Phoenix in 1989-1990 and by ENSR Consulting and
Engineering in Tucson in 1992-1993, the so-called brown cloud studies. In these studies DRI and ENSR
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performed special monitoring to determine which pollutants have the greatest impact on visibility. They
also determined the major sources of these pollutants. However, since this research was performed in
the fall and winter seasons, it is necessary to conduct year-round monitoring to assess seasonal changes
in visibility.

Visibility is also monitored in federally designated Class 1 areas, which are pristine places where
visibility protection is required by the Clean Air Act. There are 12 Class I arcas in Arizona which are
managed either by the National Park Service or the U.S. Forest Service. Through the IMPROVE
(Interagency Monitoring of Protected Visual Environments) Program, visibility information has been
collected at a few of the Class I areas over the course of the last 12 or so years. In order to more fully
understand visual air quality in all Class I areas in Arizona, the state has taken the lead in a cooperative
program with the Park Service and the Forest Service in expanding the number of monitoring locations.
The program is presently being implemented, and seven sites were operational by June, 1998. These
are at Saguaro National Monument at Mt. Ord for the Mazatzal Wilderness, at Humboldt Peak for the
Pine Mtn. Wilderness, at Muleshoe Ranch for Galiuro Wilderness, at Rucker Canyon for Chiricahua
Wilderness, at McFadden Peak for Sierra Ancha Wilderness, and at Sycamore Canyon Wilderness.
Later in 1998, monitoring equipment will be in place at Green’s Peak for Mt. Baldy Wilderness.

HAPS monitoring was initiated in 1993 by the state in conjunction with a study of the impacts of HAPS
in Arizona. In addition to monitoring, the study involved an inventory of sources and emissions and an
assessment of health risks due to HAPS. This project was completed and a report was submitted to the
Legislature in 1995.

On the Arizona-Mexico border special monitoring studies are conducted to evaluate the air quality
impacts of urban and industrial activities. Preliminary studies conducted in 1990 found that a majority of
PM,, pollution measured on the U.S. side of the border originated in Mexico and was transported by
winds which cause air pollution exchange between the two countries. Starting in 1994, a second study
in the Nogales area was done. In this study, monitoring for PM,; and HAPS was performed in both
Nogales, Mexico and Nogales, Arizona. An inventory of PM,, and HAPS emissions on both sides of the
border was completed in July 1997; the results will be used in air quality modeling studies for human
health risk assessment, to apportion source impacts, and for evaluation of potential controls. In the
summer of 1998, a similar PM,/HAPS monitoring and emissions inventory investigation will be
initiated in the Douglas-Agua Prieta area.

In the Phoenix metropolitan area, enhanced monitoring of ozone, its photochemical precursors, and
meteorology is planned for 1999. This monitoring is required because of the recent reclassification of
this area serious for ozone nonattainment planning purposes, based on ozone concentrations monitored
in recent years. Federal legislation and regulations call for the establishment of “Photochemical
Assessment Monitoring Stations” (PAMS) in ozone nonattainment areas classified as serious, severe, or
extreme. ADEQ will be responsible for as many as five PAMS, and is determining the most cost-
effective and technically sound method to meet the enhanced monitoring requirement. This program
will evolve as the PAMS program continues to be implemented over the next few years. A PAMS
network deseription, or an approved alternative network description, including a schedule for implemen-
tation, will be submitted to EPA in the near future.



PM, ; monitoring is scheduled to begin in November 1998 throughout Arizona as a result of EPA
adopting PM, s standards in 1997. Planning for this monitoring program has been accomplished through
a cooperative effort by ADEQ, Matricopa, Pima, and Pinal Counties, Pima Association of Governments
and EPA. Samplers will operate in the major metropolitan areas of Phoenix and Tucson, and in other
areas of the state to determine compliance with PM, 5 standards. PM, samplers will also be operated at
remote sites to monitor the transport of PM, ; from urban areas to pristine Class I areas where visibility
protection is a major concern. In addition, sampling will be conducted at remote sites to measure
background concentrations of PM, 5 in various regions of Arizona. A centralized laboratory for the
distribution of filters and gravimetric analysis of PM, 5 samples will be established at ADEQ. For data
management purposes, ADEQ will establish a database to track filter processing, to record field,
laboratory, and QA/QC data, and to prepare reports.
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Map Key for Figure 1
Maricopa County Monitoring Network

Map Number Site

1 1845 E. Roosevelt St. -- Phoenix

2 4732 S. Central Ave. -- Phoenix

3 3315 W. Indian School Rd. -- Phoenix

4 6000 W. Olive Ave. -- Glendale

da 6801 W. Deer Valley Rd. -- Glendale/Arrowhead
5 3847 W. Earll Dr. -- Phoenix

6 601 E. Butler Dr. -- Phoenix

7 2857 N. Miller Rd. -- Scottsdale

8 Broadway Rd. & Brooks -- Mesa

8a 4530 E. McKellips Rd.-- Mesa

9 1826 W. McDowell Rd. -- Phoenix

10 25000 N. Windy Walk -- Scottsdale/Pinnacle Peak
11 1475 E. Pecos Rd. -- Chandler

1la 163 8. Price Rd. -- Chandler

12 4530 N. 17th Ave, -- Phoenix

13 2035 N. 52nd St. -- Phoenix

14 27th Ave./Grand Ave./Thomas Rd. -- Phoenix
15 10005 E. Osborn Dr. -- Scottsdale

16 3905 N. 7th Ave. -- Phoenix

17 4701 W. Thunderbird Rd. -- Phoenix

18 3340 S. Rural Rd. -- Tempe

19 15099 W. Casey Abbott -- Goodyear/Estrella
20 15500 S. Higley -- Higley

21 Sheriff’s Station -- Blue Point

22 [-10/27th Ave. -- Phoenix

23 16426 E. Palisades -- Fountain Hills

24 535 N. Lindsay -- Gilbert

25 6180 W. Encanto -- Phoenix

26 Forest Rd. & Rio Verde Dr. -- Rio Verde

*

*

*

Nat. Forest Service -- Humboldt Mtn. -- see Fig.3
Nat. Forest Service -- Mount Ord. -- see Fig.3
155 N. Wegner St. -- Wickenburg -- see Fig.3
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Map Key for Figure 2
Pima County Monitoring Network

Map Number Site

190 W. Pennington St.

22nd St. & Craycroft Rd.

22nd St. & Alvernon Way

2745 N. Cherry Ave.

1810 S. 6th Ave. (South Tucson)
1016 W. Prince Rd.

4591 N. Pomona Rd.

3401 W. Orange Grove Rd.

oo ~]1 N L e W N

9 2645 E. Broadway Blvd.

10 4829 N. Sabino Canyon Rd.

11 22000 S. Houghton Rd.

12 12101 N. Camino de Oeste

13 11330 S. Houghton Rd.

14 360 S. Church Ave.

15 3905 S. Old Spanish Trail (Saguaro NM East)

16 1435 N. Fremont Ave.

17 6910 S. Santa Clara Ave .

18 Maintenance Building -- Saguaro National Monument -- West

%

245 W. Esperanza Blvd. Green Valley (see Fig. 3)
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Map Key for Figure 3

State, County and Industrial Monitoring Networks

Map Number County Town

1 Apache Petrified Forest
2 St. Johns

3 Springerville
4 Cochise Chiricahua

5 Douglas

6 Naco

7 Paul Spur

8 Coconino Flagstaff

9 Grand Canyon
10 Page

13 Sedona

12 Gila Hayden

13 Miami

14 Payson

15 Tonto

16 Winkelman

17 Graham Safford

18 Maricopa Humboldt Mtn
19 Mount Ord

20 Palo Verde

21 Wickenburg
22 Mohave Alonas Way
23 Bullhead City
24 Fort Mohave
25 Kingman

26 Navajo Joseph City

27 Show Low

28 Pima Ajo

29 Green Valley
30 Organ Pipe

31 Rillito

32 Sierrita

33 Pinal Apache Junction
34 Casa Grande
35 Coolidge

36 Eleven Mile Corner
37 Eloy

38 Mammoth

39 Marana

40 Maricopa

41 San Manuel
42 Stanfield

43 Santa Cruz Nogales

44 Yavapai Clarkdale

45 Hillside

46 Montezuma Castle
47 Nelson

48 Prescott

49 Yuma Yuma
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IIT. AIR QUALITY DATA FOR 1997
Table 2 lists the counties and towns monitored in the state and the pollutants for which data are listed.

The 1997 data summaries, which are tabulated in Tables 3 through 8, consist of the following:

° Mean concentrations for the calendar year,

® Highest concentrations for shorter time intervals,

L Number of exceedances of air quality standards, and
L Number of samples collected or hours monitored.

In the data summaries, the following abbreviations and footnotes were used:

General
NA o Not Applicable
NR ..o Not Reported
Operators
APC ... Arizona Portland Cement Company
APS ... Arizona Public Service Company
ASARCO ............... ASARCO
BHP ................. ... BHP Copper, Inc.
CMM .................. Cyprus Miami Mining Corporation
Maricopa .......... ..., Maricopa County Environmental Sves Department
NPS .. National Park Service
Pma ............. ... ... Pima County Department of Environmental Quality
Pinal ........... ... . ... Pinal County Air Quality Control District
PRAX .. ... i Praxair, Inc.
SRP ... Salt River Project
SCE ... . Southern California Edison Company
State ... Arizona Department of Environmental Quality
TEP ... . i Tucson Electric Power Company

14



Eqguipment

Carbon Monoxide

GFC

Nitrogen Dioxide
Chem

Ozone
uv

PM,,
SA321B
SA1200
Wed
Dichot
Imp.

PM,; 5
Dichot
Imp.

Sulfur Dioxide
Fluor

Gas filter correlation

Chemiluminescent

Ultraviolet absorption

Sierra Andersen 321B hi-vol

Sierra Andersen 1200 hi-vol

Wedding hi-vol
Dichotomous

Improve

Dichotomous
Improve

Fluorescent

15



ST treianoy |

Is[puey)

WAODRVIA

FEHESTEY

(NN owie],

UOSARJ

T

Ll B B I

| ] e e

uapAeH

VIO

BUODPIY

a%ed

HOAUR)) pUBID)

b

Jyes3e[d

*ONINODOD

ndg neg

00N

se[anog]

ol I Bl

PNYEOLIYD

SHSIHDO0D

>

a[Iatefundg

Suyof 1§

152104 poyined

YHHOVAVY

PAI0UOTA SUMO ] pU® SIUN0)) L661
rAICLAR

16



oTy

VINId

MO MOYS

e

Anp ydasor

'OLVAVN

wewgury

SABLO U0

ANy peatiing

b B B

ABAN SBUOIY

"HAVHOW

.

SINQUaYITM

15210, [BUCHIEN OJU0],

adway,

2[EPSNOIS

X[U20U ]

apioA ored

Al ] e =

eSO

AoyS1H

1zakpoon)

IepUSLD

CS IR - R B B I B

ueqiD

H(pauod) VAOITIVIA

PAJIOJTUOTA] SUAO ], pUE SAUN0)) L66T

(pauo))) 7 aqeL

17



apIs{tH .

a[epae)

AVAVAVA

sapedoN

ZOAD VINVS

Plaljuelg

|[enuB TEg

edooliey

BURIRIA]

POWILLRA

Aolg

19WI07) AN UA[H

agpro0)

opurir) Bse))

ESIECE IS B B I I

uonaunf sydedy

YTIVNId

uosony,

15IA) IWATUNUIOA [BUOHEN 012Nn3EeS

1SBA] JUSWINKOJA] [BLUOIEN 0JENSRS

oIy

adid uedi)

Koffe A U210

:(pauo)) VNI

PALOITUOTA] SUMO ], PUE SIFUNOY) L66]

(pauo)) 7 aqe L

18



BUINg

VINNA

1100821

UOSTaN

TAIN 9[1587) BUINZSMON

H{pAuoD) IdVAVA

o apolq.

L amgms

PAI0IIUOTA] SUMOT, PUE SIUNO)) /661
(paue)) 7 3qEL

19



SP8L 0 6t 'y I's €9 odD edostepy TRI[HA "N LSBT 9[epsPOIg
7489 0 9 99 6L £8 24D edoouey ojuRoug ‘M 0819 X1U20Yg
iv18 0 69 'L 68 L6 049 edoorely DAY WILT % 0171 X1ua0yq
909¢ 0 £9 $'9 €8 6'8 24D ayels AV 1L "N S06€ X1Ua0Yq
99z¢ 0 L'L <6 ci ooz 040 a1e1s SBWOU [ /PUBID)/ 3AY YILT x1u20g
6ESE 0 9L LL o8 | 001 4D ape)s AV LT "N OESP X1u201d
L6SL 0 0L 'L ol | L1 249 edosepy (1925 "M LY8E X[ue0td
91¢8 0 €L 8 €0l | 801 24D rdooLejy [00Y2S UBIPUL A STEE Xueoyd
0908 0 £t of <L L'8 24D edoaLey lepng I 109 X[uaold
1618 0 L TL 06 6 049 rdodLieiy 12A0500Y “H SH81 X1U201q
L8EL 0 8% &y 'L €L 245 edooLEy [enu2d 'S ZELY X1us0yd
8118 0 by L'y 0L ) 04D edoouejy syj001g 79 Aempeoig BSa
0€T9 0 0L 6t (A 18 245 edosliey ALO "M 0009 afepus]D
LLT8 0 1T TT L€ 9y 049 edoduEiy Aespur] N §T§ RIS
1£8L 0 9T LT 9'¢ g€ 04D edooLiely 3913d 'S €91 Tejpuey)
‘'VAOOTIVIA
T —
e
MIFANON |

(wdd ur) eye( IPIXOUOIA UOGIR)) 1661

£3qeL

20



SESEQ JISBAS UE U0 pajesado ang 9
siseq [RUOSESS B uo peretado 2 p
sopduies JO JOQUI USIDYYJNSUL 03 NP STRISAE [ENUUE PI[RAU] "0
pajRUILLIA) AUS ']
IS MIN B 1$210U00]
6 3
a5eIdAY INOH-§ aBesoay Inop-1 ((wdd) SQYVANVLS TVIAdHd ANV ALVIS
8798 0 €1 el ¢l ¢l 04D [elld [eurd "N Wodiry SpuBlD) BSE)
0998 0 0l 91 0¢ 7t 04D feutd ASNOYUINOY Ao uopoung ayaedy
TYNIA
9078 0 ¥e I't QG 9 24D eund Ay) "N SPLT uosong,
8EL8 0 ¥y £s 98 0e 2D R UDILIDAY 2§ PUZT UosSon g,
£r98 0 9C e 69 L 249D eulq JomAeID % puzy UOSINY,
8598 ] vy 8y gL [4] 24D ewid uolsUIIUSd ‘M 06T uosony,
CATAWVS: |
g0
Hadn

(wdd u1) ejeq apIxouoy uoqae)) L661

(pauo)) £31qeL

21



[ - - - €20 | dSL L "PY 22Ul "M 9101 qUOSIN],

01 g1 Sl 1 2000 | €000 | €000 | Looo | “Wd s 13U § JONSIA adig ues10

VNI

s1 1 S 4 szo0 | ozoo | 9zoo | szoo | dSL edooLrep 1IPMOCON "M 98T XIu20Y

¢l €1 £l €1 8100 | ¥I100 | 6100 | TIOO | dSL edostiey 1[2A9800Y g S8 XIuooyd
0

6 €1 Sl €1 9500 | LIOO | 8100 | L1000 | DAd ajels 101[H "M 87T9E apIaA O[ed

'VJODTUVIA

T 9T LT §T 000 | zooo | €000 | 9000 | FNd SdN UOHIEIS SOUPUNUIEIY | JUSLUNUO [BUOHEN OO

€l ST Sl 1 €150 | z6TO | €TFO Lzo | “nd arels flef umol PIO uspAeH

VLD

€ 4! (44 61 100°0 100°0 10070 1000 | *“Wd SAN SUSpIeD) UBIpU] dN uoue)) puein

£z 9z Lz ¥4 1000 | 0000 100°0 1000 | *“Nd SdN uod 1doy dN uoiuey) puelny

IONINODOD

ST 97 LT T zooo | 1000 | Zooo | 2000 | fYIAd SdN youry AemEIE ] NN, BnyE2EIYD

€1 €1 <1 S| 800°0 | 9000 | 8000 | 9000 | °Nd aje)s ed A0 se[sno(]

THSTHDO0D

€ Ll T 4 100°0 1000 | 1000 | 1000 | *Wd SdN s1openbpeal] Yaed-N 1 | 159104 payLIa

SAHOVAY

“TIND "IN “dSL Ul

(;m/3n ur) eyeq peaY L661

bolqel

22



SISBQ USAD UE U0 pateiado aitg *2
, SISEQ [PUOSEIs B U0 pojetsdo ajIg p
sajdures Jo Joquinu JuSIILEINSUI O] NP FRIGAR [RNULE PIfRAU] "D
pajeuIuLId) 8ug °q

oS MON B 1$3100100,]

CELTEINY sm@wo Tepuajed :( w/8n) SAOAVANV.LS TVIEddd ANV JLV.LS

9 €1 8 £l v000 | €000 | #0000 | 1000 | “Wd ajels SuIpfLng 2oURUUIRI aIsE)) BUNZAUON
6 11 €1 ¥l 1000 | 1000 | 1000 | zooo | *INd alels uoneg Joyeaday] JJLRYS PIS[ITH
a a 6 11 $z0'0 | €000 | 1000 | €000 | “Wd aje)s [00Y3s a[epe[)
91 <1 <1 51 €000 | v000 | 000¢ | $000 | “Wd 2d wueqd Jwawa)) 4S arepsj1e])
91 Sl St ¢1 100 | zooo | zooo | oooo | "Wd Dd Rl WAE) MN o[EpIE[D
IVAVAVA

i €1 i zI zioo | Looo | 6000 | LIOO | “Wd el 2030 150 "S'N sajedoN
YZOUD VINVS

- - - <1 - - - 1100 | dSL van g gorAer) % puz quosony,
(pauod) VNI

F —_— _

SN N ‘dSL Ul

( ;u/8n ur) ereq pedT L661

(pauo)) ¥ dqeL

23



01L8 Ly €01 81 way) HOS Aem seuoly G871 Aepp seuopy
*HAVHOW
9611 06 ST V/IN wayD) edodLIe]y DY O[T N LSST 3[epsNoog
SOSL 0zl 061 £S WAy rdoatie (1125 "M LY8E XIUSOY
€199 111 851 9¢ CiEl o] edooLey AAY UILT B 01 XIUA0Y]
ZLIL 001 <IT 85 wey) edosLIe 240500 “H SH81 Xtuaoyd
z189 10T 60T 9 wey) 1S “BAY WLL N 0ES¥ X1us0y ]
$T6¢€ 61 0L 9 way) o1e18 0[] "M 8YTYE 3pIAA Ofed
VAODTHVIA
658 1T zs 14 woy) d4s wiec] UoAuR) US[D aded
:ONINODOD
LOSL <1 6L 4 way) dilL [ {oE1s JO NN TW [ s[paseBundg
OTLL I g z woy) ddL UMO0] JO HN T § af[iaseguLds
09¥L ¢l 8¢ 14 way) ddL podiry o[[1az08unids
1S6L 1z oy 8 wdYy) S epeled BSA Suyor 1§
THHIVAV
—xmaw

_mmmmeZﬂoummwmm

(ctu/3n uy) vyeq dpIXeI(q udB0IIN L661
S aqelL

24



s1seq JUSA2 Ue uo pajelado sug o

siseq |euoseas e uo pajesado ang p

sopdwes JO 12qUINU JUAIITIFNSUT 0] NP IFLISAE {BNUUE PIBAUL 3
pofRuUIlLIa) SIS °q

oS MAN B :$310W)00,]
001
sSerony [enuuy (/3N SAYVANY.LS TVIHATd ANV HLV.IS
1.98 ¥9 0¢l 14) way) BUIL] JOmARID) 3 PUTE uoson,
'VINID
L SHTINYS | R
40 FaaWON |

(/80 ur) BIE(E IPIXOI(Y UISONIN L66]
(pauo)) s3qe],

25




9TLS $80° i I edooUEl Surpfng $ASN PIO WNOW
8528 £80° or 1% rdooLiey sj00ig] % Aempeolg eSO
8Tr8 780° or or edooLey P s3I T 0ESY eSO
PERE 780 or 0r edootie sutpimg SASN urEIuNoI OquInK
9629 LLO 60° ol edostieA SAIO "M 0009 3[epURID
661 190" Lo Lo edootrey A31fA 1291 "M 1089 PRIYMOUIY-3[RPUS[D
8Z¥8 680 1 I edooLey sapesifed ‘H 9TF91 S{{IH Wennog
S16L SLO o1 or edooLiey 90U 'S €91 13[puey)
0LS8 780" o1 or aouﬁz uoIeIg $ JJIeYS 04 onjg
'VdODIIVIA

6851 LSO Lo 80’ ajels B AY pq?
WD

0ys8 £90° Lo Lo ddS .E%Q uouey) us[n a3eg
€08 €LY Ly 30" SdN utod tdoH " Tw g uoAue]) puein
:ONINODOD

TT8L $90° Lo Lo SdN youey Aemere] JAIN BNIEOLITYD)
JASTHO0D

££08 LSO 90" L0 J¥S epeIed BSOA suyof 1§
SHHOVAV

931qEL

(madd ur) vyeq 2uozQ L661

26



7098 <90° 80’ 80" i uoigutuuag ‘M 061 1osany
6378 080’ 60’ or eung fre1], ystueds pio °S 06 d NN odendeg
VNI

06L8 £80° or I 2e1S woqsO T $0001 pP[EPSNODS
SL8L LLO’ ot or edoouejy P JOTIIAL N LS8T 3[2psPoag
60<€ 880" or v edooLie]y 12U § JONSIA e HoAdsoy
09b€ 980" or 0% edooeiy I OPIAA OTY % Py 159104 apIap oryd
81¥8 €80° I a8 edosLepy Aem APUIA "N 000ST yead J[oruul]
6169 8LO or or edooLie]] ojuedUT "M 0819 Xtuaoyd
5729 080" or or ayels DAY LT N OEST pXIUR0YJ
9908 SLO" or or edootiey [enuo) S TELY X020
91SL 60 o or edodpey 11485 M LPBE X0y
rLIS 760" 18 I edooLig|y ng g 109 X1u20ud
8028 8LO or - edootien] 1242500 " SH8L X120y
69€8 980" I i edootiey 19908 puzs ‘N $£0T X1u20YyJ
VOLS 8LO’ 60 or ajels 0N[4 "M 8¥Z9€ p2PIBA OE]
(pauoD) vdOJITIYI

(mdd m) zyv( SU0ZQ L66]
(pauo)) 99qe],

27



sapdwes Jo Jaqunu ju

$1SBq 1USAS Ue U0 pajelado ang 9
sIseq [PUOSRas € U0 potesado aig p

S1211NSUI 0) 31P SFRIGAE [ETUUE PLBAUL "D
PareUTILId) 2118 'q
B

AUS MIN sa10u00g
80°0 MIN
Zio PIO
aeraAY YH-8 Alleq Wnuxey 98eieay YH-1 Apeq wnwrxey (wdd) SAYVANYLS TvIIdTd ANV JLVILS
655 8LO" or or ayels "BAY PU02S C8YI LRI
IVIANA
(fay 8LO° 80’ 60’ oje)s uonelg Iereaday spyeys $PPISIITH
JIVAVAVA
598 L 80’ 80 feuid [eutd "N - wodiry spuely) ese)
€908 o' oL 117 Jeuid ISNOYLINOD) \QE.,OU uonpunyg osoma<
TVNI
9L98 0LO’ 80 80’ euid )52(p2p ouTwe) ‘N [01Z1 uosan,
89¢¢ $90° 60’ 60° Ul g peoy 10m0d "M 00V LU0son ],
8898 990° 80" 80’ el uoyEnoH 'S OEETT uosony,
0698 LLO or I8 L yoaAe1)  pugg uoson,
H{pauo)d) VIAIL

(wdd ay) eyeq 2u0zQ L661T
(Pauwo)) 9 3IqEL

28



SATJIAYS

19 79 L9 LT 0121 DIWIND 251N0D J[0D ey

8¢ L9 8¢T 9¢ 10431 2188 [lef UMOL PIO uspAey
VIO

v €T T It TTEVS ajels IO 150d BUOPOS
08 ’< 8 ¥1 @>O.&E— SdN suapliel) uetpu] ﬂo\ﬂmmo puelis)
06 113 1€ g aaoxduif SdN jutod 1oy UOAUR) PUBID)
09 43 43 ST 10y21(1 21e1s 100Y9S S[PPIA Jyesgef]
19 6€ oy €1 3.pP3m alels peorey “H [0LS Jyeisoelq

:ONINODOD

ot bl Li 6€ 10421(] ms B2IE SUISNOH andg med
g5 Ly £it 33 00Z1VS orels Anug jo pod 00BN
9 < 99 9T o421 arels 10049S YSIH sejgnoQ
001 [ ¢¢ 6 aacidu SdN PURY ABMEIR] JAN ENYRILIYT
JASIHDOD

911 £g 143 01 1oy21(1 dAL s ueld a[[iasSuLidg
0zl 61 s 8 10401 daL S[ITH 210400 ay[tatedurdg
19 81 43 8 10021 QU mel( 0zZLIre)) suyor 1§

8¢ 8l 31 L 10421 448 epeIEd BSOA suyof 1§

(033 [1}3 Tt 6 ®>O.“QE_ SdN Jaqualy JOUSIA WOod) "Il | 152404 peliinad
| THHOVAY

(;u/Bn ur) vyeq ""Nd L661

L9 L

29



09 LEL T 15 qITEVS edodaLie|y [1HBE "M LY8E X{ua0t g
19 148 091 g HITEVS edodLiep [enus) 'S ZELY X[u204d
s €L A 0T o491 ore1s 'PY 10ME M 8FTIE 9pIdA Ofd
6% 611 621 94 00Z1VS edooLIgln sjooig 7 Aempeolg eSO
19 191 S 6 00Z1VS vdoopie g ojRIUH ‘M 0819 afeAlIe
9¢ rET 98T ¥9 loya1q LS AS{SIH S 00551 K21S1H
0$ oF1 6L1 s¢ 10491 ajels Boqqy £9sE) "M 66051 B[[o1)5g/122AP0O0D)
LS LS 0Ll 8¢ dI7EVS vdootiejy A0 "M 0009 a[epus[D
99 801 LI 6 00Z1VS edootiey peoy ABSpUIT N SES Haqqin
LS 791 ¥61 St 00T1VS edooLey P 99U S €91 "M 19[PUERYD)
LS 8¥1 122 19 00Z1¥S edootiey P 5093 " SLYI ID|pue)
WAODIAVIA

97 9 $6 6T 00Z1VS 3leys DAY IR, £7¢ -pIojjes
JAVHVID

86 8T Ty 1 anoxdwy SdN UOLIRIS SOURURIUIEA] ooy,
6< L9 18 T 1011 ajels Butpling 159M SN uosAed
£99L 29 191 0s WOHL 2Jels 09SN Surpling uodleg JIUBTA
68 67 33 a 10421q DINIAD sur[aspry ety

(pauod) vIion

(;w/3n ur) vreq *'IAd L66T

(pauo)) LalqeL

30



£9 0 1z g 91 3.ppem Sdv TOUUE[, 2 PIYL Aty ydasor
JOTVAVN
18! 0 [£3 123 1 00Z1VS TEXEL] P WIIO/0FT uewE ULy
LS 0 a4 89 ¢l JoyRI( arels SABYOIN 1O SABYOIN U0
01 0 T 0€ Sl 10Y21q apels $6 AemUBIH 066 A0 peay[ing
PO1L 0 ¢8 6£1 9z WOAL ae)s wreN ‘N #ZT LD peay[ing
LS 0 £y Is 1z q1zevs A0S KB S.BUOTV ST Aem s BUOTY
'HAVHOW
8y 0 $9 YAl (43 d17evs edoavepy g 18uBa ], N 661 sInquaxdIm
9¢ 0 L 06 9¢ el e [eImy 'S OFEE aduwray
09 0 8 19 187 qIZEVS edooLiey] P B[N N LSST a[epsNOYS
99 I z6 91 149 10121 arels PIQIPUNYL "M TOLY X0y
9 I 5zl 0ze 19 00T1VS edooLiey OT-1/9AV LT XIU20Yd
T6LL I £11 191 st NO4L aels 01-1/9AY LT X120y
€¢ 0 €01 8¥1 6 loyd1(Y 21e1s O1-1/9AY YILT XIu20yq
8TEL 0 2 L¥i 9¢ WOHL ajels "OAY WILT "N OESH X1ud0YJ
LS 0 8 €1 68 0L a1e1s “BAY YILL N OESY XIU20Y
Is 0 18 sl 8¢ g17evs edostiey 1epng 109 X[usoyd
99 0 96 801 147 qizevd edoore W2A2S00Y I SHRIL X1uaoyq
{(pJuoDd) VAOOIIVIN
R TR R —
- ho

(puo)) L 3qe],

(;tu/Sn wr) ereq "I L661

31



6S 0 $¢ o¢ L1 3.ppom Bllll] uoAue)) oulqes ‘N 678t uosany,
19 0 £s 8¢ LT 10421Q B RIS oW "N, SEp1 uosony,
19 0 €€ 184 o1 104211 BUIL]/B1S "PY UOWBNOH S GELTT uoson,
19 0 3 o <l 1oya1q ewd/els a1s90epoutwe) ‘N 10121 uosony,
19 0 9¢ €9 9z 10991 WL /e1S JorAeID/puze uosony,
19 0 69 L 13 00Z1VS eud 9AY 419 'S 0181 uosan,
0s 0 8¢ 79 43 00Z1VS Bug PY 92Ul M 9101 uosany,
19 0 99 89 £ il fef e eI 9AQID BURIO "M [0 uosony
8T 0 L 7L 6T 00TIVS e UDIYD S 09€ uosany,
19 0 oF 9 LT 00T1VS eulld ®BIB]) BJUES 'S 0169 uoson .
19 0 LS 8¢ 8T 00Z1VS Bulg Aempeold ‘g $+9¢C UOSIT,
011 0 L9 LL 4 3.ppam D0dV 11BN M 0788 onjyry
8S 0 4| 621 o 10421 ajels JPBA M 0T88 onfry
6 0 6T ¢L 01 1oga1g aess 131027y SIONSIA AN odi ued1o
09 0 0 4z 91 00Z1VS BuL] ezueladsd M St Aofle A uo2In)
19 0 1€ 143 ¢l 00Z1VS ewld umySnoH ‘S 00027 UOsONJ, 3p EU0JOD
6% 0 0 <9 0T 1oyd1(Y 2Je)s Peoy 119oM ofy
VNI
b 0 93 L1 91 3.ppam arels "BAY SN[ Jo 8on3( -MO] MOYS
HPAuod) OLVAVN
B T B 11T g e [Ty W YT B BT TSRS -
_______ o

(;u1/Sn ur) eyeq “'INd L661
(pauo)) L 3[qe],

32



ré riré 1¢ 4 o217 J)uis mEﬁ:Sm— JUBUINNEIA ,2[1SED) BIINZIJUOIA]
Ly 8¢ s8 1 10YAnJ a1els 1§ Jareaday Jyusys SPISIITH
19 79 €9 T U1 ad Weld JUSUIB) JO MN - afepIED
8% LT £¢ Sl 10421 ajels [0012g d[ePIRD) S{epIeLD)
19 4 0 4 1211 od oIS yseAld LLOJOHS arepyIRL)
JIVAVAVA
1s £6 9zi 1§ oudLd aens 2J0 180d SN sa[ESON
YZNYUD VINVS
09 LST 809 3 3.ppam [euid STOYUNOY AJUNOY) jprayuelg
6$ €89 ¢cg eL q17evs [euld a0uapIsey spiempy sedooLieiy
09 9 €9 97 00Z1VS [eurd Sed v [euld pURIE
LS 9% o (44 00Z1VS [eutd asnoyuno) Ajunoy JuowIwE
S 8 8%¢ 44 g17evs Jeutd wawpeda airy Aoq o1
85 0¢£T LOV 79 qIZEVS [euid SpUNoI) 03p0Y S I UdAL[g
19 201 951 8% 3.ppem Teuld pieA Aemysiy Aune) PBp1I00D
09 9L 881 43 3.ppom Jeuid P [[EYSIEW 10 SPUBID) BSED
09 LS 18 3 m%ﬁva [euid ASNOYUNGD) %..:.SOU JHON uenosuny o#ummﬁ
9 1 18 (4 m,_u_uwkz [euid 2SNCYINGDH \QEBOU yinoyg uorjaunf unumaaﬂ
TSTIANYS 740 | NOILYDOTAIS |
”_...wo_________ ______ P
WAGNON | JOMAGINAN | - MAOHPT {0 f ol

(/80 ur) vyeq "INg
(pauo)) £ dqe],

L661

33



IOV-LECT] ON UOTIN[osay Japun s10s1A10dNg Jo peog Aunoy) [eULd 9 Aq £66] ‘€ 10quuiadd(] uo pajdope se

UB|4 UONOY SIUPAY [RINEN ST U] PUNOJ 5q UL UONEWLIOJUI [BUOIIPPY "SPUIA Y31y £q posnen usaq ALy 0} AUno)) [Ruld Aq PATIUAP] SIIUBPIROXD ML

3
s1seq Ju9A2 ue uo pajeiedo 81§ 9

SISeq [PUOSESS B U0 polesado g 'p

sejdures JO JoQUIRU JUSIOTIINSUL O] aNp STRISAR [BNUUR PI[RAU] "D
PAIRUILLS] 2NS

2)Is MON B 1$9101100,]

"SpIEpURIS AU} UOC S[ERISP J0J | JqR ] 93§

(anuadiad yig6 oYy Aq popaadxs 3q 03 10N) 051 0% MaN
(1234 10d 90U0 UBY) VIO PAPIIIXR 3 0110N) 051 0s PIO
INOY-y¢ SFeIoAY [enuuy (w/Sn) SAUVANYLS TVHaddd % ALVIS
e 0 €8 801 9¢ 10401q ajels € AMUIAY C6LT SBUMA
VDA
0s 0 €€ 8¢ 4! 3.ppom ajels Swipjing vonenstwpy A1 102saIg
[ 0 ov €C 1 ’ joRI( s e[ Sl Jepsuiey;) UOS[IN
(:pJu0)) IVAVAVA
o
HIGINAN

(;m/8n ur) epeq "IN L66T
(pauo)) L 31qrL

<
[ag]



701 01 ¢ aaoxdury SdN UOHRIG S0URUIIUIBIA] Ojuo0],
65 15 4 1021 e)s suping 1594 SN uosied
65 8 9 10491 DINWD auIeEpry el
19 ¥l 8 01 DNAD 9sIn0)) J10D Hwety

8¢ L1 6 10421 ae)s [1ef UMOJ, PIO uspAeH
VIO

cC 1c [ ®>OMQEM SdMN mmoﬁ.ﬁ@ uepuf EO%EmU pueIny

[ 91 19 m>o.ac.: SdN jutod _QOE EO%GNU pueIn

09 Sl g 10401 aels [00Y9S A[PPTIA Jyersder]
:ONINODOD

6t ¢z 6 10U2I(] orels BaIe Buisnol] andg jneg
9¢ 11 9 10y1q LIS [ooyag YSIH sefgno(
001 1 g oao1duy SdN Youey ABMEIE] JAIN BnyesLiy;)
:ASTHO0D

o1 8 4 104017 dHL oS Jueld a[[iaseBuLidg
izt 8 14 oyng ddL S[IIH 910407 o[1ate5uLdg
9 L v 10401(] iR MeI(J 0zZL1e)) sutof 1§

8¢S L ¥ 10191 dys epRIEd BSO suyor 1§

78 11 ¥ aaoIdurj SdN 133U37) I0JISIA WOI] Tl | 15210, payLaad

MAHDVIV

(/80 wr) eyeq TUNd L661
8 31qeL

35



9 L1 8 JoRd BUHJ/BIS wowe1] "N SeFl uoson L.
19 6 9 lop1d Bl d/e1g P UOIYSNOY 'S OEETT uosong,
19 0! S woydIg BUILA /RIS 2159 op outwe) "N 10171 UOSON],
19 [A! L joaLg BULA/EIS Yo1ARID/PUTT uoson,
19 Iz 6 oy BUI /RS 2A010) a5URIO "M TOVE uoson ],
93 11 ¢ saoxdurg aels UMY IS9M UOA] [,JEN O1en3eg
3¢ LT 9 joat(g 2)els =2em A 0788 oy
65 £1 ¥ 10U2I(T aeIs I2JUSD) SIONSTA AN 2did uedin
67 i S o101 avers peoy [12m ofy
VN4

LS 01 1 1043KT 91EIS IABUON MO SARUOA 110
HAVHONW

9% 3 ¥ aaoadwy arels PIO WO 15310] [ JEN OO,
9¢ 9t 01 Jouyag a1e3s [edny] °S Obee adwa,
¢ 0z 6 loydid oels plrqispuny ] "M T10LY X1uaoyd
LS [43 Z1 oyt o1els PAYV WILIN 0EEY Xiueoyd
AY I S loyatg Jels 104 "M 8PToE IPIIA OBd
0$ 1z 8 1o901q arers 10qqy A3seD "M 66051 B[[2115T/1824P00D)
95 4 01 10121 s A9131H 'S 006ST Aa131H
YJdOIRIVIN

( (/80 ur) vyed “INd L661

(pauo)) gd[qeL

36



(auested Yige 213 AQ PaP2IX3 aq 01 JON) §9

1

SISBq JUSAD UE UO pajesado aNg 2
sISRq [BUOSESS © UO pajeiado aig p
sopdures Jo I3qUIN JUSIOLINSU] 01 9NP 3FRIIAR [BIUUE PI[BAU] "D

PRRUIUILI) ANS °q
SUs MON B

"SpIBPUEIS 9L UO S[181ep J0] |

53101100,

a[aeL, 998

(;/3n) S VANYLS TVIIddd ¥ ALVLS

INOH-$7 #BeIdAy [enuuy

143 91 9 loyxd 9B ¢ PNUBAY CHLT SBUWIA
'VIANA
ce ci ¢ JOUDI(T 21818 Jue[d S IRISWIYD) UOS[ON.
o 6 ¥ 10210 ajeIs Sup(ing aoueuluIeRIy LO[ISED) BUINZIIUOTA
Ly 01 € 10421 aels uopels Iajeaday YLIayS apIs[ItH
19 ¥l 1y oI od ue]d W2W27) JO MN S[epALE[D)
8t 6 ¥ 1o1Ig 2Jes [00YIS SEPHIB[D I[BPAIE[D)
19 ST < loyaIq 2d OfIS yseA[q [1.D50ds AepAILD
IVAVAVA
1< 1374 A | loysic] Ak 20LFO 1504 'S $o[ESON
D VINVS

ATTNON | _

(/30 w) vre YN L661

(pauo)) garqeL

37



P6LS 0 0 91 1T 3 SR | edootrey THRH "M LPBE XIUB0T]
1229 0 0 97 6t ¢ Jon[q edootiey DAY YILT % 0171 X[U20Y
'VdODTUVIN
LTT8 0 0 S1e 9¢8 37 Ton[g ODUVSY LLT/LL uoBUAf N "I | UBWAPULA
8.8 0 0 LS L1y £ 10n] JWID QIS UMO, TR
0S.8 0 0 8¢l 078 01 onyg DININD youeyf sauof [UIBTA
LE8 0 0 6 4s < 10n|4 s uspuy[-aul[e3pry iy
9S8 0 0 ST L69 < ong arels fref uapAeH
6618 0 0 6€T 9 oF 1onjq ODUVSY yauey ArwoSIuoN uapAef}
68£8 0 0 Ly 814 1 o] 0DAVSY uonounf uspAey uapAey
1018 0 0 LTl 8¢ Sl song] ODYVSV [ef uspAeH
LTV8 0 0 €87 1zs 44 0n4 OUVSY DAY PlAYIED uapAEH
VIED
6558 0 0 9¢ ¢zl S Tonjq IS we(] uoAue) us[n ofeg
:ONINODOD
£679 0 0 43 091 3 sonfq AL | HUn-gNN T aqnaseBundg
TreL 0 0 8 LE I> longg daL vodiry a[rateBuLdg
£6LL 0 0 €l 99 1> zonfq dAlL umo} Jo gN T § af[1asaBuLIdg
786L 0 0 £ 10 8 Jongg d¥S epeled eS| suyof 1S
:AHDVAVY
oS T ENGT QIS e [PAvHGE Wi | GovaaAv | GORIaN | HoLvigio | NOILVOO01 ——
a0 |
yITNAN .

(;w/3n ur) vje( ApIxOI( INJINS L66T

691qeL

38



sordures jo Jaquunu Jus[AINsuL 01 NP 3

SISBQ JUSA U

2 uo pajerodo alig o
S1SBQ |BUOSEDS B Uo pajeiado alig p
Sel2AE [ENUUE PljRAU]

W

polRUILLIB) S q
B

31IS AN 1$3910U300 4]

£0°0 v1°0 0 (wdd) [e1opag

08 $9¢ 00€t (qu/sn)  awig

S5RIGAY [enulY afelIsAy INOH-H7 23RIAY JNOY-§ SIVANVLS
rL8 80C SOL (A2 10T 4 dHd Tendsoq [onuey Ueg
9798 09 16T 8 Jonyg NEIS qaang Sat [onUBN UES
I6L8 SL 07 11 Jongg dHY oUg ulog [enuEA UBy
0Ty 114 L61 8 1o0niq dHd 3sInoy) HoDH o STHIEN UES
$TL8 £6 PLE £e Tony] dHd IYSUMOL, [eHHEA UBS
TTVNId
£85L £l 6t g Jonggy Blld Yonier) 7 puzg uosong,
£618 199 ovy 3 1014 EHaE P YouryooSeN "MSISL BJLLIAly
VIANRJ
10L8 8¢ 127! g 1onfq HgOS Kem seuoly ¢8zl ABp SEUO[Y
“HAVHOW
L1£9 81 ¥ 8 1onpg edooLiey P BTN "N LSBT a[epsNOdS
LIvL 43 1L 11 Jonfg edootrey] J2A3500Y "d S8l Xiuaoyd
{pauo)d) VAOITIVIN

(;tn/8n ur) eye( 2pIxoKq Inyns L661
(Pauo)) ¢ 21qe]

39



IV. AIR QUALITY TRENDS
CARBON MONOXIDE

From 1989 through 1993 CO concentrations in Phoenix declined gradually at both trend sites, the
microscale site, Indian Schoo! Road, and Roosevelt Street, the neighborhood scale site (sece
Figure 4). In 1994 and 1995, however, concentrations increased at these two sites, and then
declined in 1996 and 1997. In Tucson, a similar trend is apparent except that concentrations
decreased more steeply in 1991-1993. The trend site selected for Tucson, Alvernon Way, is a
microscale site. This 10-year trend is also evident in the graph of exceedances of the 8-hour
standard, 9 ppm, in Figure 5. Variations from year to year were most likely due to changes in
meteorolgy. However, the 10-year trend suggests a reduction in CO emissions due to cleaner
vehicles. '

LEAD

Lead concentrations during the past 10 years were well below the quarterly standard, 1.5 ug/m’,
in both major urban areas (see Figure 5). This is the resuit of major reductions in lead emissions
from vehicles, starting in the mid-1970s due to the use of non-leaded gasoline.

NITROGEN DIOXIDE

Concentrations have remained far below the annual standard, 100 ug/m?®, in both Phoenix and
Tucson in the last ten years. In Phoenix annual averages have been in the 25-50 ug/m’ range and
in Tucson, compared with the 30-40 ug/m’ range. Since valid data for Phoenix is limited to
recent years at a few sites, a trend graph was not plotted.

OZONE

The plot of 1-hour ozone concentrations in Figure 7 does not show any clear, long-term pattern.
Thus, it appears that there is not a significant change in the highest t-hour values for Phoenix,
Tucson, and Yuma.

Exceedances of the 1-hour standard, 0.12 ppm, follow a different pattern in Phoenix (see Figure
8). The number of exceedances varied subtantially from year to year due to changes in
meteorolgy. This was especially apparent in 1995-1997. Another significant factor affecting the
trend data is the expansion of the monitoring network. Maricopa County installed several new
sites in the past four years in the eastern part of the Valley where higher ozone concentrations
OCCUr.

In Tucson, Yuma, and Pinal County, there were not exceedances of the 1-hour standard
monitored.

PM,,

For the Phoenix metropolitan area, there is not a major variation in PM,, levels apparent over the
past six years (see Table 9). There are fluctuations in the annual averages from year to year,
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probably due to changes in meteorology or land use near the sites. Chandler remains the only
trend site exceeding the annual and 24-hour standards in the area. It should be noted that there
are other sites in the Phoenix urban area which exceed the annual and 24-hour standards, but data
is limited to a few years. These sites include Phoenix-Maryvale, Phoenix-Greenwood, Phoenix-
Salt River, and Higley.

In the Tucson urban area, PM,, concentrations have not changed appreciably in the last six years
(see Table 9) with one exception. At the Prince Road site a significant increase in concentrations
occurred in 1995. Nevertheless, exceedances of the annual or 24-hour standards have not been
monitored in Tucson during the past nine years.

In other areas of Arizona, annual PM,, levels have not varied substantially over the past six years
except in Douglas, Naco, Nogales, Payson, and Paul Spur (see Table 10). In Douglas, Nogales,
and Payson averages have decreased steadily during this period. Specifically, the annual average
in Nogales steadily declined, from 54 ug/m® in 1992 to 31 ug/m’, in 1997. As a result, Nogales
was in compliance with the annual standard in 1993.

Naco and Paul Spur also experienced decreased concentrations. At Naco the PM,, average level

declined significantly in 1996 to 32 ug/m’®, whereas at Paul Spur, a substantial decrease occurred
in 1993. As a result, Paul Spur has acheived and maintained compliance with the annual and 24~
hour standards.

SULFUR DIOXIDE

In 1989 nine exceedances of the 3-hour standard were monitored in Hayden and San Manuel (see
Figure 9). Subsequently, the maximum number of 3-hour exceedances in any of the three
Arizona smelter towns has been one per year. Thus, the smelter towns have been in compliance
with air quality standards from 1990 through 1997, since one exceedance per year is allowed.
The number of 3-hour exceedances is plotted as the trend indicator because this is the most
restrictive standard for sulfur dioxide. Miami has the best record among the three smelter towns
without exceedances since 1987.
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Table 10
PM,, Concentrations in Phoenix and Tucson Urban Areas
Annual Average (ng/m*)

Central Phoenix 42° 43* 43 44 41 44
Chandler 56° 58 50 53 62 61
Glendale 34 35 33 33 34 38
North Phoenix 35 34 35 36 37 38
South Phoenix 48 44 44 46 47 35
West Phoenix 47 44 43 44 45 51
Mesa 26 35 36 35 33 43
South Scottsdale

—

South Tucson 32 32 27 31 31 33
Prince Road 28 24 25 38 36 34
Corona de Tucson 12 12 13 15 13 15
Green Valley 15 16 16 16 15 16
Orange Grove | 30 28 31 34 32 31
Broadway/Swan 36° 25 26 28 25 28

a. Invalid annual average due to insufficient number of samples

Annual standard - 50 ug/m’® for a 3-year running average
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Table 11
PM,, Concentrations in Various Cities

Annual Average (ug/m’)
1993 | owses | rees
Ajo 23 23 19° 24 21 20
Apache Junction 22 21 22 26 20 25
Bulihead City 30 31 34 36 35 1 508
Casa Grande 30 31 27 29 30 35
Clarkdale 16 16 17 17 16 15
Douglas 40 29 34 32 320 26
Flagstaff 240 22° 19 21 -4 15
Hayden 35 27 26 34 41 36
Joseph City 17 16 15 16* 14 15
Montezuma Castle 16 12 11 13 13 120
Naco 64 48 30 45 32 33
Nelson - 20 19 18 22 14
Nogales 54 42 39 43 42 31
Organ Pipe I 10 9 9 11 10
Paul Spur 62 40 34 33 36 38
Payson 40 32 30 39 30 25
Prescott 19 17 15 14 14 14
Rillito 33 28 28 35 39 40
Safford 32 26 26 33 40 29
Show Low 21 17 14 16 12 16*
Yuma 29 31 322 35 36 36*

a. Invalid annuat average due to insufficient number of samples

b. Site Relocated Mid Year
c. Sampler type changed
d. Very few samples collected

Annual standard - 50 pg/m?® for a 3-year running average
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ADEQ Annual Report Survey

Please complete the survey below in order to help us improve the ADEQ Annual Report.
1. For which report are you completing this survey? (Circle all that apply.)

1998 Annual Report

Air Quality Report, Appendix I

Recycling Report, Appendix 11

Waste Programs Report, Appendix 111

Groundwater Quality Report, Appendix IV

Water Quality Report, Appendix V
2. This is the first ADEQ annual report [ have read.  Yes No
3. I found explanations: ~ very clear clear not clear
4. T found explanations: ~ very concise  concise  not concise
5 1 found the information:  very understandable understandable  not understandable
6. 1 found the information:  very useful useful  not useful

7.1 found the information:  very informative informative not informative

8. What would improve this report?

Thank you for your assistance. Please fax completed survey 1o (602) 207-4872 or fold, seal, and
mail it (postage not necessary) with mailing information appearing on the outside.
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